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ABSTRACT
Experimental fishing operations with driftnets were conducted in
Lagos Coastal Waters with a view to finding out appropriate gear for
effective exploitation of sharks and other pelagic fish species that
are not normally caught in trawls. The design and fabrication of the
driftnets as well as the fishing trials were undertaken between May,
1977 and April, 1978. Six baited driftnet sets of equal panels with
three stretched mesh sizes of 190.5mm; 228.6mm and 241.3mm were used.
Analysis were carried out on species composition of catches, weight
and number of species/group o.t fish, catch efficiency of the driftnets
as well as on operating costs and financial returns.
INTRODUCTION
The Nigerian Industrial and Artisanal fisheries in 1975 produced
478,215 metric tonnes out of which the artisanal fishing alone
contributed 97.75% of the total production (Bazigos et.a71, 1976).
In order to increase production to meet domestic fish demand estimated
by FAO.at more than 1.5 million tonnes by 1980, it is essential to
improve fishing methods and techniques.
Gillnets are the most widely used artisanal fishing gear in both
fresh and marine waters. Most studies on the gillnet fisheries of
Nigeria, have been done on fresh water bodies such as Lakes Chad and
Kainji, by Hopson (1968), Tobor (1971), Lelek (1973 and Lewis (1974).
The shark gillnet fishery plays an important economic role in the
marine artisanal fisheries of some of the Coastal States. The Cross
River State Fisheries Statistical records showed that 3,029, 5,127
and 3,899 metric tonnes of sharks were caught in 1973, 1974 and 1975
respectively. In 1975 the shark gillnet catches fetched approxi-
mately 84 million at Calabar market (Cross River State Fisheries
Record, 1975).
Large mesh-sized (178- 305mm) bottom set gillnets with very thick
twine diameter varying from 1.47 to 1.93mm are used by fishermen in
the Coastal States for the exploitation of large sized shark. These
netting materials are imported and are also more expensive than net-
Aings manufactured in the country. In remote fishing villages, the
fishermen often have difficulty in obtaining these imported nettings
for the fabrication of existing shark gillnets. Ofter, the fishermen
buy imported twines with diameters 1.47 to 1.93mm, from the local
markets and weave the nets themselves. This is time consuming and also
labour intensive. The existing shark bottom set gillne.ts have also
high hanging coefficients ranging between 0.55 to 0.65. This does not
allow the nets to entangle fish very well. As an.eXtension of these
observations, it was found necessary to design a more suitable gillnet
with emphasis on the use of locally made nettings which are cheaper
and also easily available. The net was also modified to harvest
large sized pelagic fish stocks which are not yet fully exploited by
Nigerian Coastal fishermen using bottom set gillnets and demersal
trawlnets. The baiting technique hitherto unused, was also tried
in order to attract fish to the vicinity of nets. Costs/benefits
analyses of the operation of the gear were also undertaken in order to
aid decisions on artisanal fishery development not only in Nigeria but
also in other CECAF (Eastern Central Atlantic) countries with similar
fishery programme.
MATERIALS AND METHODS
Three progressively increasing stretched mesh sizes of 191.0mm,
229.0mm and 241 Omm were uaed in fabricating the nylon multifilament
driftnets. The net made from each mesh sise has mounted panels
with-dimsnsions of 91.44m long and 10.86m deep. The twine diameters
ranging from 1.02mm to 1.26mm for 229.0mm and 241.0mm stretched
mesh sizes. The netting materials with these twine diameters
ranging from 1.02 to 1.26mm are usually manufactured in the country,
. and hence are cheaper than the imported types used in fabricating
the existing bottom-set shark gillnets. The locally manufactured
nettings are also easAly available thoughout the coastal states.
The hanging coefficeint of the driftnets was made to be 0.46 - 0.5.
This would increase the entangling abl-lity of the net. In order to
enable the net to drift, its positive bouyancy was increased by
adding more plastic floats on the headline and also decreasing the
total weight of lead sinkers on the leadline. The technical details
of the net are shwon in Fig. I.
Towards mid-afternoon, a five manned canoe of 10,67m (LOA) long and
with an outboard engine of 2511P was taken 'out tp sea for every trip.
On reaching the ,fishing grounds later, the driftnets, were baited
with Sardine (Sardinalla spp), bonga (Ethmalose fimbriata), as well
as silver fish (Trichiurus lepturus) and then paid out. Drifting
overnight lasted for 10 hours before the nets were hauled up. After
each haul, the catches were separated according to the mesh size.
In the laboratory, the species were subsequently counted and weighed
after ideptification. Percentage composition of the catches by
species as well as by family and the catch per unit effort of the
mesh sises were then determined.
RESULTS
Catch Composition
A total of 488 fish, weighing 17,282.138kg were caught, sharks
constituted 77.87% by number and 82.38% by weight of the catches.
The dominant shark species caught was Carcharias taurus which was
46.72% by number and 52.90% by weight, followed by Sphyrna diplana
which contributed 29.5% by weight as well as 31.15% by number.
Other fish groups present in the catch were Xyphidae/istiophoridae;
Mobula spp; Thunnus spp and Scomber spp which contributed 11.78%;
4.95%; 0.67% and 0.22% by weight respectively.
The high percentage of the sharks in the catch was considered very
important in view of the fact that sharks form very small component
of Nigerian commercial fish eatchee. It was also noted that the
other fish groups present in the catch were all of pelagic stocks.
Most of theae fiah stay in the upper 6 metre of the water and
cannot therefore be easily caught by pelagic trawling since they
are difficult to detect using fish finders. Robertson (1977) made
the same observations during the "Fiolent" Eastern Central Atlantic
Coastal Fishe'ry resource survey in 1976.
Catch/Unit Effort
The catch per unit (C/g) effort used as an index of performance is
as shown in Table 3. The C/E is defined as the weight of fish in
kilograms per hundred square metres of net of a particular mesh
size per night fishing (catch kg)/(100m2 net x night fishing).
241.0mm stretched mesh size had the highest C/E of 19.14 and wao
the melgt effective mesh sise for harvesting stocks of Carcharias
tsurus; Sphyrna diplana; the liphids and Istiophorids.
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Table 3 - Catch/Unit effort (Catch (kg) x 100m2 net x
fishing) of the three different stretched mesh sizes
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Table 1 - Composition of catch expressed as % by weight
of the total catch for the three different mesh
sizes in Lagos Coastal Waters
Table 2 Composition of. catches expressed as % by number
of the total catch for three different mesh sizes
in Lagos Coastal Waters
Families/Species Mesh Sizes (Stretched)
191.0mm 229.0mm 241.0mm Total
Sphyrna diplana 42.11 26.32 31.57 152
Carcharias taurus 61.40 10.53 28.07 228
Thunnus albacares 80.00 13.33 6.67 60
Seember spp 50.00 25.00 25.00 16
Xiphildae/Istiophoridae 28.57 28.57 47.86 28
Mobula spp 100.00 4
Families/Species
Mesh Sizes (Stretc ed)
191.0mm 229.0mm 241.0mm
Sphyrna diplana 18.78 32.59 48.63
Carcharlas taurus 39.03 17.29 43.68
Thunnus albacares 81.11 9.09 10.00
Scomber spp 81.04 9.12 9.84
Xiphiidae/Istiophoridae 5.11 32.43 63.45
Mobula spp 100.00
Filie /Species
Mesh Sizes (Stretc ed)
191.0mm 229.0mm 241.0mm
Carcharitis taurus 6.80 3.80 8.80
diplana 2.60 5.40 6.20
::La/Istiophoridae 0.30' 0.90 4.10
Thurau,3 spp 0.09 0.01 0.01
Scambor upp 0.27 0.03 0.03
upp olop 3.00 0.00
10.06 13.14 19.14
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The. Mean Total Catches by Weight of the Different
Mesh sizes
Analysis of variance was used to determine whether the difference
in the mesh sizes of the driftnets has any significant effect on the
mean total catches (by weight). Tables 4 and 5 show details of
analysis of variance.
Table 4 - Total catch composition by weight (kg) for the
three mesh sizes in Lagos Coastal Waters
The total weight of fish caught was 17,282.88kg and the mean was
960.16kg. The computed value for F was 0.253 and the observed
T(2,15) -value was 3.68 at 5%, Anaiysis of the variance ratio did not
show any significant difference between the total mean catches of the
three mesh sizes at 5% level.
Table 5 Analysis of variance
Selectivity
Selectivity differs from species and is determined by the mesh sizes
and the hanging co-efficient of the net. Other factors affecting
selectivity are the shape of the fish, roughness of scales and
morphometric projections such as fins and spines (Hopson, 1968). In
the driftnet catches, the sizes of Carcharias taurus and Sphyrna diplana
tend to increase proportionally with the mesh size. This is shown in
Families/Species Mesh Sizes (Stretched)
1 0.5mm 228.6mm 241,3mm
Lphyrna diplana 957.80 1664.08 2480.12
Carcharias taurus 3564.00 1580.24 3992.16
Thunnus spp 31.48 3.52 3.88
Scomber SPP 93.68 10.56 11.36
Xiphiidae/Istiophoridae 104.04 639.92 1292.04
Mobula spp 00.00 856,00 00.00
Sample Total 4751.00 4752.32 7779.56
Sample Means 791.83 792.05 1296.59
Source of
Variation
Degrees of Sum of
Squares
Estimate of
Variance
F
Ratio
Sample Means 2 1018686.64 509343,32
Within
Samples 15 30186925.43 2012461.69 0.253
Total 17 31205612.07 -
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Figures II and /II which also compare the length fiesquencies of
Carcharias taurtis end Sphyrne diplana in 191.0mm, 229.0mm and
241,0555 stretched mesh sizes over a period of twelve mouths. The
peak of each selection curve corresponds to the length at which the
fish is most liable to be caught With the three meshes. The modal
peeke of Carcharias taurus using 191.0mm 229.0mm and 241.0mm stretched
mesh sizes were 140cm, 24-0"cm and 240cm respectively. The modal peak
of Sphyrna diplana using 191.0mm; 229.0mm and 241.0mm stretched mesh
sisee were 120cm; 220cm and 220cm respectively, Hence, the selectivity
curve for these two species are biased in favour of larger fish sizes,
At these sises, these species become powerful swimmers and cannot
therefore be harvested with pelagic trawled gear.
The size composition of a shark catch is of vital commercial
importance eince first grade shark hides must be at least 102cm in
length and so, the actual overall length of a shark should be at
least 137em (Pownall, 1975), Over 90% of the total number of
C. taurus as well as S. diplana caught were above the required
total length of 137cm, hence shark driftnetting would be a good
source of supply of raw shark skins to the commercial industry.
Deehpande et al (1970) observed that liver constituted about 10%
total weight of sharks and so the weight of liver wouJd increase
proportionally with the sixe of shark. Shark livers contain oils
in sufficient concentratioe' that can be extracted, purified and put
ineo commercial use. Hence driftnetting, is a good fish capture
method which would provide not only fish flesh but also raw materials
for industrial production of fish hides and oils.
Cost of Opevatioe
Table 6 shoes the analysis of the operating costs of shark driftnets,
bneed on the six sets of driftnets, used. The nets, dug-out canoe
and the outboard engines were expected to last 3 years if properly
maintained. Depreciation on canoe, engine and gear at 50% per annum,
for 12 months (May, 1977 - April, 1978) amounted to N9,941.09 including
tha annual depreciation values of the canoe, engine and gear. The
total financial returns amounted to N13,283.40 while the net profit
amounted to N3,342.31.
DISCUSSION
It wae observed tha 90% oi the sharhs caught in 241.0mm mesh sise
were by entangling. These viere the largest sharks caught so far
within this trial period, in the Lagos Coastal Waters as indicated
by the modal lengths of Carcharias taurus and Sphyrna diplana in
Figures II and III. Suluchanan et al (1968) found that 77% of the
total fairly large fish caught in gillnets set at Hirakud Reservoir,
Orissa, were by entangling. There was a greater degree of entangling
than gilling in 241.0 stretched mesh size, hence, it caught less numbers
of Istiophorids than 191.0mm stretched mesh size which caught more
numbere of these species/families by gilling.
Monthly production for sharh drittnetting 1.44 metric tons within this
period. The production level was comparatively lower than the ranges
of 0.5 - 7.1 metric tons given by F.A.0, (1969) and the following
reasons had contributed to it.
Firstly, 70% fishing days were lost in both June, July and Augpst,
1977, during the rains as the dug-out canoe could not withstand the
sea waves. This could be remedied by the development of a more stable
craft. Secondly, the trials were carried out with only six sets of
nets. The use of an increased number of sets (nine sets) could greatly
improve the level of production.
The shark driftnet fishing could be quite profitable if the caught
shark$ were sold after being processed by smoking. In these fishing
trials, the landed sharks were carried back to the landing sites
for sale alter taking the necessary measurements, in the laboratory.
Table 6 - Financial analysis of a gillnetting (Drift net)
RETURNS:
(Prices quoted were those
at the landing site)
Sharks and rays, 15.09
metric tons for the
whole 72 days sold at
60 kobo per lkg.
Yellow fin tuna and
Mackerel, 154.4kg for
the whole 72 days sold
at one Naira per lkg.
Xiphiids and Istiophorids
2036kg for the whole 72
days sold at N1.50 per
Kg.
TOTAL
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9,057.00
154.40
4,072.00
3,283.40 19,925.10
5 fishermen for drift
netting from 1st May,
1977 to 30th April, 1978
OPERATING COSTS:
Labour at N3/Man/Day for
72 days 1,080.00
Fuel at 80 li res/day at
8.9k/I 512.64
Lubricant 4.0 iitres/day
at 1 Naira/litre 288.00
Upkeep of Fishermen for
293 non-fishing days
at N3/day 4,395.00 6,275.64 9,413.40
MAINTENANCE:
Engine 90.00
Canoe 100.00
Gear 80.00
Baits at N5 per trip 360.00 630.00 945,00
TOTAL 6,905.64 10,358,46
Canoe fishery
1st May, 1977
in Lagos Coastal Waters from
- 30th Apr11, 1978
CAPITAL COSTS
US $
(Estimated)
1,500.00
840.00
3,730.90
6,070.90 9,106.35
Canoe (10.67metres)
Outboard engine (25 HP)
Gillnets (Driftnets)
3 sets only
TOTAL
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The middlemen at the landing sites buy these sharks and after
processing them by smoking, sell at highly inflated prices at the
local markets. There is an approach to solving this problem so that
the fishermen could derive full benefits from the shark fishery.
The Federal and States' Departments of Fisheries should encourage
the formation of more effective fishermen co-operatives, which should
be fully financed so that they can fish, process and market their
products. This would enable the fishermen to up-grade their socio-
economic status in their different communities.
SUMMARY
Six baited sets of equal netting panels with three stretched mesh
sizes of 191.0mm, 229.0mm and 241.0mm were used for the shark drift-
netting trials.
The drift net catches consisted of species of Sphyrna diplana,
Carcharias taurus, Thunnus spp, Scomber spp, Mobula spp and families
of Xiphiidae and Istiophoridae. C. taurus and S. diplana accounted
for 8?-4% of the total catch weighing 17,282.88kg.
With the exception of sharks, the drift net catches consisted of
pelagic stocks which stay:near the water surface. They are difficult
to detect using fish finder and hence cannot be easily caught with
pelagic trawled gear. 241.0mm stretched mesh sizes had the highest
catch/unit effort (C/E) of 19.14kg and was very effective for harvest-
ing species of Carcharias taurus; Sphyrna diplana and families of
Xiphiidae/Istiophoridae. Analysis of variance ratio showed that at
5% levol, the difference in the mean total catch (by weight) of the
di2EmFont mesh sizes was not significant. The maximum total lengths
observed for C. taurus and S. diplana in the selection curves, were
280cm and 260cm (total length). At these sizes, they become powerful
swimmers and cannot therefore be harvested with trawled gear.
90 % of the total numbers of C. taurus and S. diplana were above the
total length of 137cm required for the development of commercial shark
hides.
Using 6 sets of drift net, the total operating costs amounted to
N9,941.09. The total financial returns amounted to N13,283.40. The
net profit amounted to N3,342.31. The financial return was reduced
partly due to loss of fishing days (70%) in the months of June, July
and August, 1977, as a result of heavy rains. Poor marketing as well
as distribution channels of the drift-net catches also adversely
affected the financial returns and formation of more effective fisher-
men co-operatives was suggested.
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DISCUSSION:
The financial returns to the project were questioned. They were
considered too higha having been derived from hign prices per kg of
fish sold. This was considered far from the real producer prices.
The author submitted that he could actually have recorded higher
returns but for the low value of shark in the fresh form in Lagos
and for loss of gear in the rainy season.
